Introduction
For ages plants have been a good source of food and they provide essential nutritional values, medicinal properties and notable physiological effect to life [1] . Phytochemical screening procedures have unveiled the chemicals responsible for these functions [2] .
Hibiscus sabdariffa is a herb belonging to the malvaceace family and it is cultivated for leaf, fleshy calyx, seed or fibre. It is an annual herbaceous shrub used in traditional medicine. The calyces of the plant are used as refrigerant in the form of tea, popularly known as zobo in Nigeria. The chemistry of the dried calyx revealed that per 100g, it contained 49 calories, 84.5 percent water, 1.9g protein, 0.1g fat, 12.3g total carbohydrates, 2.3g fibre, 1.2g ash, 1.72 mg calcium, 57mg phosphorous, 2.9mg iron and 14mg ascorbic acid. The presence of saponins, tannins and cyanogenic glycosides had been reported [3] .
It had been reported to have antihypertensive, hepatoprotective, antihyperlipidemic, anticancer and antioxidant properties. Others include antiseptic, aphrodisiac (an agent that stimulates sexual excitement), astringent (a drug that causes cells to shrink by precipitating proteins from their surfaces, they protect the skin and reduce bleeding from minor abrasions), cholagogue (a drug that stimulates the flow of bile from the gall bladder and bile ducts into the duodenum), demulcent (a soothing agent that protects the mucous membranes and relieves irritation), emollient (an agent that soothes and softens the skin), digestive, purgative and sedative [1, 4, 5] .
In this light, this study is designed to evaluate the effects of oral administration of aqueous extract Hibiscussabdariffa on some biochemical parameters.
II.
Materials And Methods
Preparation of extract
Mature dry dark-red calyces of Hibiscus sabdariffa were purchased from a local market in Port Harcourt, Nigeria and authenticated by Mr. OgbonnayaObioma at the National Root Crops Research Institute (NRCRI) Umudike, Umuahia, Abia State, Nigeria, the extraction procedure that were used as described previously [6] . Briefly, 30g of the dry petals of Hibiscus sabdariffa was brewed in 400ml of boiled distilled water for 45minutes. The resulting decoction was filtered using a filtration sieve (pore size 0.5mm diameter). It is expected that 10ml of the filtrate will evaporate to dryness and yielding 0.3665±0.002g, giving a concentration of 36.65±0.002mg/ml.
The concentration in the exposed group above is derived as follows: 48ml of distilled water was added to 10ml of filtrate to make approximately 0.6g/100ml distilled water (Group B), 29ml of distilled water was added to 10ml of filtrate to make approximately 1.2g/100ml (Group C), 9ml of distilled water was added to 10ml of filtrate to make approximately 1.8g/100ml distilled water (Group D), while 9ml of distilled water was added to 10ml of filtrate to make approximately 1.8g/100ml distilled water + 200mg vitamin C (Group E).
Experiment animals
Twenty five (25) male wistar albino rats weighing 180-200g were obtained from the Animal house of Department of Human Physiology, University of Port Harcourt. The animals were housed under a standard laboratory condition with 12 hours dark/light cycle and with access to standard diet (Guinea feed, Benin-Auchi Road, Edo State) and water ad libitum. The experiment animals were divided randomly into five (5) groups of five (5) animals each. Group A (control) were given distilled water to drink. Group B, Group C and Group D were given 0.6g HS extract, 1.2g HS extract and 1.8g HS extract respectively in 100ml distilled water. Group E were given 1.8g + vitamin C of HS extract in 100ml distilled water for 28days.
Biochemical parameters estimations were carried out on the twenty ninth (29) day of the extract administration.
2.3Collection of blood samples
Precautions were taken on proper collection of the samples. About 5ml of blood samples were collected from the tail of each rat. The tail end of the rats was completely and neatly cut, at a point 2cm from the tip using a sterile surgical blade. The blood samples were collected in plain tubes. The blood collected was used for liver and renal parameters.
Blood analysis
The liver and renal parameters performed were according to standard methods.Aspartateaminotransferase and alanineaminotransferase were determined using the method described by Reitman and Frankel [7] .Total and direct bilirubin was analyzedusing the method described byJendrassik and Grof [8] . The serum creatinine and urea were analyzed by Jaffe's method and Berthelot method respectively.
Statistical analysis
The biochemical parameters were analyzed using the Statistical Package for Social Sciences (SPSS for windows, version 12.0). Comparisons were made between control and experimental groups using student's ttest. Values of less than 0.05 were regarded as statistically significant. Tables were also used to represent data obtained from the analysis.
III. Results
The result of the mean and standard deviation of the liver function test (Alkaline phosphatase (ALP), Alanine Transaminase (ALT), Aspartate Transferase (AST), Total and Direct bilirubin (TB and DB) were shown in table 1. There was significant difference in alkaline phosphatase of Group B, C and D when compared with the control (Group A) (P<0.05). A similar result was also observed between Group E and the control (Group A) (P>0.05).
There was significant difference in the alanine transaminase of Group B, C and D when compared with the control (Group A) (P<0.05). It was also observed that there was no significant difference in Group E when compared with control (Group A) (P>0.05). Same result was observed in aspartate transferase of Group B, C and D when compared with the control (Group A) (P<0.05) but for Group E there was no significant differenceobserved when compared with the control (Group A) (P>0.05). For total and direct bilirubin comparison with the control (Group A), no significant difference was observed as shown in table 1.
The result of the mean and standard deviation of the renal function test (Sodium (Na), Potassium (K), Chloride (Cl), Bicarbonate (Hco 3 ), Urea, Creatinine) of Group A-E are shown in table 2.There was significant increase in sodium level in Group C and D (P<0.05) when compared with the control (Group A) and no significant difference (P>0.05) in Group B and E when compared with the control (Group A). There was significant increase in potassium level in Group C and D (P<0.05) when compared with the control (Group A) and no significant difference (P>0.05) in Group B and E when compared with the control (Group A).
There was significant decrease in chloride level in Group B, C and D (P<0.05) when compared with the control (Group A) and no significant difference (P>0.05) in Group E when compared with the control (Group A). There was no significant difference (P>0.05) in bicarbonate, urea and creatinine when compared with the control (Group A) as shown in table 2. 
Discussion
The results of the present study show that increase in liver function enzymes namely alkaline phosphatase (ALP), alanine transaminase (ALT) and aspartate transaminase (AST) occurs following the administration of aqueous extracts of Hibiscus sabdariffa. Thisincrease was noticed on the 28 th day andis statistically significant (P<0.05) when compared with Group A (control) in a dose dependent manner. However, no significant increase was observed in Group E. Also is Total and Direct bilirubin (TB & DB) in all the groups.
The increased activity of alkaline phosphatase, a marker enzyme for plasma membrane and endoplasmic reticulum [9] were observed. This enzyme is often employed to assess the integrity of plasma membrane [10] . Significant increase in the liver ALP activity following the administration of the plant aqueous extract may be due to increased functional activity of the liver probably leading to denovo synthesis of the enzyme. The activities of the other marker enzyme aspartate transferases also increased. The enzyme is located normally within the cells of the liver, heart, kidney, gill, muscle and other organs [11] . This enzyme is an important marker in assessing and monitoring liver damage [12] .Their presence in the serum may give information on organ dysfunction [13] . The general increase in the activities of liver ALP and AST following administrations of H. sabdariffa for 28 days could be due to de novo synthesis of the enzymes molecules or an adaptation by the liver to the assault from the plant extract [14] .
The results presented showed thatthere was inflammation of the liver cells and changes which occurred in the liver leading to an increase in serum liver enzyme. In case of toxicity to the liver, there is an associated increase in various serum liver enzymes resulting from damage to the hepatocytes.
Several studies on H. sabdariffahas demonstrated the presence of phenolic constituents, flavonoids, phytosterols, and polyphenolsare known to possess antioxidant properties [3, 15, 16, 17, 18, 19] . The roles of antioxidants in preventing various human diseases by preventing oxidative stress and damage in biological tissues have been demonstrated in many experiments [20] . In view of these reported beneficial effects of H. sabdariffa on the liver, the elevated levels of the serum enzymes and the changes in histology observed in this study rather suggest a physiological dysfunction arising from dosage and duration [21] .
The nephrotoxic potential of H. Sabdariffa was tested in albino rats after oral administration. Group B-D drank less fluid compared with Group A (control) and Group E, possibly because the solution was not sweetened and hence unpalatable to them. The decreased fluid intake may have caused a state of water deprivation and a consequence increase in electrolytes as observed in the groups (Table 2 ). This is in agreement with the study byMojiminiyiet al., (2000) on the diuretic property of HS observed that rats that consumed HS had elevated plasma sodium, chloride and potassium. Also, Ross and Desai (2005) reported that water deprivation causes hypernatremia. Aqueous extract of HS had also been shown to be rich in Na + [24] implying that rat consumption of HS may be increasing their oral Na + load which consequently increases plasma Na+. Another possible mechanism for the elevation of plasma Na+ may be due to the action of the flavonoid content of HS [16] .
The functional integrity of the mammalian kidney is vital to total body homeostasis as the kidney plays a principal role in the excretion of metabolic wastes and in regulation of intracellular fluid volume, electrolyte composition and acid -base balance [11] . A toxic insult to the kidney therefore could have profound effect on total body metabolism [25] . However, no significant difference was observed in Group E, also Bicarbonate (Hco 3 ), Urea, Creatinine.
Moreover, vitamin C an antioxidant had beenreported to have pro oxidative effects at high doses [26] . In Group E (1.8g/100ml + Vitamin C), there were reverse in toxicity due to the addition of vitamin C. The group showed no significant statistical increase (P<0.05) as shown in Table 1 &2.
V. Conclusion
In conclusion, it can be suggested based on these reports that the long term administration ofthis extract might have been too toxic to the rats to have caused the increase in kidney and liver enzymes recorded in the experimental group which may have been responsible for the markedly reduced food intake in the experimental group.
